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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the sheet resistance of an 
impurity diffusion layer by widening the width of the compound layer 
formed on the surface of the impurity diffusion layer even when the 
width of an element active region is the same. 
SOLUTION: After the surface of the Si02 film 13 in an element 
isolation region gas been made lower than the upper surface of an Si 
substrate 11, a TiSi layer 19 is formed on the surface of an impurity 
diffusion layer 18 and a polycrystalline Si film 15. As a result, the 
surface of the TiSi2 layer 19 becomes lower toward the direction of 
the surface of the Si02 film 13 on the boundary part with the Sip2 
film, and the width of the TiSi2 layer 19 is wide even when the width 
of the element active region is the same. Accordingly, the sheet 
resistance of the impurity diffusion layer 18 is low, and current drive 
power and the like is high. 
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CLAIMS 


[Claim(s)] 

[Claim 1] The semiconductor device characterized by the front face of the compound layer which is 
formed on the surface of the impurity diffused layer, and consists of the semi-conductor and the metal 
being low toward the front face of the insulator layer in said component isolation region in the boundary 
section of said impurity diffused layer and component isolation region. 

[Claim 2] The manufacture approach of the semiconductor device characterized by providing the 
process which forms a component isolation region by the insulator layer with a front face lower than the 
top face of an impurity diffused layer, and the process which forms the compound layer of a semi- 
conductor and a metal in the front face of said impurity diffused layer. 

[Claim 3] The manufacture approach of the semiconductor device according to claim 2 characterized by 
making the front face of said insulator layer lower than the top face of a component active region by 
etching said insulator layer into a gate electrode at the etchback and coincidence for forming an 
insulating side-attachment-wall spacer. 

[Claim 4] The manufacture approach of the semiconductor device according to claim 2 characterized by 
forming said impurity diffused layer by the slanting revolution ion implantation of an impurity after 
forming said insulator layer with said front face lower than the top face of said component active region. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device with which the compound 
layer of a semi-conductor and a metal is formed on the surface of the impurity diffused layer, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] In order to make semiconductor devices, such as an MOS transistor, 
detailed, it is necessary to make an impurity diffused layer shallow for relief of a short channel effect 
etc. but, and if an impurity diffused layer is made shallow, sheet resistance will become high and engine 
performance, such as current actuation capacity, will fall. For this reason, the compound, layer of a 
semi-conductor and a metal is formed on the surface of an impurity diffused layer, and the structure 
which makes sheet resistance of an impurity diffused layer low is considered. 

[0003] Drawing 2 shows the 1 conventional example of the MOS transistor which has such a compound 
layer, and its manufacture approach. In order to manufacture this 1 conventional example, as it is shown 
in drawing 2 (a), the Si substrate 11 of p mold is selectively etched to a depth of 0.5 micrometers, and a 
trench 12 is formed, and it is Si02 to this trench 12. A component isolation region is formed by 
embedding the film 13. And Si02 Si02 whose thickness is 16nm on the front face of the component 
active region surrounded by the film 13 The film 14 is formed as gate oxide. 

[0004] Next, as shown in drawing 2 (b), thickness makes the polycrystal Si film 15 which is 200nm 
deposit with a CVD method, and processes this polycrystal Si film 15 into the configuration of a gate 
electrode. And the resist (not shown) which has opening is formed on the formation field of the MOS 
transistor made into LDD structure, and they are this resist, the polycrystal Si film 15, and Si02. The 
film 13 is used as a mask and it is Phos+. An ion implantation is carried out with the acceleration energy 
of 30keV(s), and the dose of 3x1013cm-2, and an impurity diffused layer 16 is formed. 
[0005] Next, Si3 N4 whose thickness is 150nm as shown in drawing 2 (c) The film 17 is made to deposit 
with a CVD method, and it is this Si3 N4. By carrying out dry etching of the whole surface of the film 17 
in different direction, it is Si3 N4. The side-attachment-wall spacer which consists of the film 17 is 
formed in the polycrystal Si film 15. 

[0006] Next, as shown in drawing 2 (d), the resist (not shown) which has opening is formed on the 
formation field of an MOS transistor, and they are this resist, the polycrystal Si film 15, and Si3 N4. The 
film 17 and Si02 The film 13 is used as a mask and it is As+. An ion implantation is carried out with the 
acceleration energy of 50keV(s), and the dose of 3x1015cm-2. And N2 The polycrystal Si film 15 is used 
as n mold at the same time it performs 900 degrees C in an ambient atmosphere, and heat treatment for 
20 minutes and forms the impurity diffused layer 18 as the source / a drain field. 
[0007] Next, make Ti layer (not shown) whose thickness is 30nm deposit in a spatter, perform 650 
degrees C and heat treatment for 30 seconds, the Si substrate 11 and the polycrystal Si film 15 which 
touch mutually, and Ti layer are made to react, and it is TiSiZ A layer (not shown) is formed. And Si02 
The film 13 and Si3 N4 Ti layer which remains without having deposited on the film 17 and reacting with 
the Si substrate 11 or the polycrystal Si film 15 is removed. 


£ [0008] Then, TiSi2 which performs 800 degrees C and heat treatment for 30 seconds, and is formed in 
self align on the Si substrate 1 1 and the polycrystal Si film 15 TiSi2 of the low resistance by the layer It 
is made a layer 19. This TiSi2 For a layer 19, the sheet resistance of an impurity diffused layer 18 or the 
polycrystal Si film 15 becomes low at several ohms / **. 
[0009] 

[Problem(s) to be Solved by the Invention] However, Ti layer is used especially and it is TiSi2. When a 
layer 19 is formed, since the component active region is narrow, the width efface of an impurity diffused 
layer 18 is narrow, and it is TiSi2. If the width of face of a layer 19 is also narrow, the thin line 
effectiveness shown in drawing 3 will arise. For this reason, the sheet resistance of an impurity diffused 
layer 18 does not become low enough, but it is TiSi2. The effectiveness in which the layer 19 was 
formed cannot fully be acquired. 
[0010] 

[Means for Solving the Problem] The semiconductor device of claim 1 is characterized by the front face 
of the compound layer which is formed on the surface of the impurity diffused layer, and consists of the 
semi-conductor and the metal being low toward the front face of the insulator layer in said component 
isolation region in the boundary section of said impurity diffused layer and component isolation region. 
[0011] The manufacture approach of the semiconductor device of claim 2 is characterized by providing 
the process which forms a component isolation region by the insulator layer with a front face lower than 
the top face of an impurity diffused layer, and the process which forms the compound layer of a semi- 
conductor and a metal in the front face of said impurity diffused layer. 

[0012] The manufacture approach of the semiconductor device of claim 3 is characterized by making 
the front face of said insulator layer lower than the top face of a component active region in the 
manufacture approach of the semiconductor device of claim 2 by etching said insulator layer into the 
etchback and coincidence for forming an insulating side-attachment-wall spacer in a gate electrode. 
[0013] In the manufacture approach of the semiconductor device of claim 2, the manufacture approach 
of the semiconductor device of claim 4 is characterized by forming said impurity diffused layer by the 
slanting revolution ion implantation of an impurity, after said front face forms said insulator layer lower 
than the top face of said component active region. 

[0014] since the front face of the compound layer currently formed on the surface of the impurity 
diffused layer is low toward the front face of the insulator layer in a component isolation region in the 
semiconductor device of claim 1 in the boundary section with a component isolation region, even when 
the width of face of a component active region is the same, compared with structure without this level 
difference, the width of face of a compound layer is wide. 

[0015] By the manufacture approach of the semiconductor device of claim 2, since a front face forms a 
component isolation region by the insulator layer lower than the top face of an impurity diffused layer 
and forms the compound layer on the surface of an impurity diffused layer, the front face of a compound 
layer becomes low toward the front face of the insulator layer in a component isolation region in the 
boundary section with a component isolation region. 

[0016] By the manufacture approach of the semiconductor device of claim 3, since it is performing 
making the front face of the insulator layer in a component isolation region lower than the top face of a 
component active region to forming an insulating side-attachment-wall spacer in a gate electrode, and 
coincidence, even if it makes the front face of the insulator layer in a component isolation region lower 
than the top face of a component active region, a production process does not increase. 
[0017] By the manufacture approach of the semiconductor- device of claim 4, since the impurity diffused 
layer is formed by the slanting revolution ion implantation of an impurity, even if it enlarges the level 
difference of the top face of a component active region, and the front face of the insulator layer in a 
component isolation region, an impurity diffused layer can be formed also in the component active region 
of the boundary section with a component isolation region. 
[0018] 

[Embodiment of the Invention] It is TiSi2 to the front face of the following, the source / drain field, and 


a gate electrode. One operation gestalt of the MOS transistor of the LDD structure where the layer is 
formed in self align, and its manufacture approach is explained referring to drawing 1 . 
[0019] Even if it faces manufacture of the MOS transistor by this operation gestalt, as it is shown in 
drawing 1 (c), it is Si3 N4. After forming in the polycrystal Si film 15 the side-attachment-wall spacer 
which consists of the film 17, it is Si02 succeedingly. The film 13 is etched. This Si02 Except for making 
only 0.05-0.1 micrometers of front faces of the film 13 lower than the top face of the Si substrate 11, 
the same process is substantially performed with the 1 conventional example shown in drawing 2 . 
[0020] even when the width of face of a component active region is the same as the 1 conventional 
example with such an operation gestalt — the top face of the Si substrate 11, and Si02 the part to 
which a level difference exists between the front faces of the film 13 — the front face of an impurity 
diffused layer 18 — being large — TiSi2 The width of face of a layer 19 is also wide. For this reason, it 
is hard to be influenced of the thin line effectiveness, and since the sheet resistance of an impurity 
diffused layer 1 8 is low, engine performance, such as current actuation capacity, is high. 
[0021] In addition, at the above operation gestalt, it is Si3 N4. After forming in the polycrystal Si film 15 
the side-attachment-wall spacer which consists of the film 17, it is Si02 succeedingly. The film 13 is 
etched and it is this Si02. Although the front face of the film 13 is made lower than the top face of the 
Si substrate 11, it is Si02, for example. If a side-attachment-wall spacer is formed by the film, it is not 
necessary to make a change of etching gas etc., and a production process will decrease substantially. 
[0022] Moreover, with the above operation gestalt, the junction depth of impurity diffused layers 16 and 
18 is mutually made equal so that clearly also from drawing 1 (c) - (e), and it is Si02. The front face of 
the film 13 is made shallower than this junction depth. However, it will be Si02 if an impurity diffused 
layer 18 is formed by the slanting revolution ion implantation of an impurity. It is Si02 even if it makes 
the front face of the film 13 deeper than the junction depth of an impurity diffused layer 16. An impurity 
diffused layer 18 can be formed also in the boundary section with the film 13. 

[0023] For this reason, Si02 It is TiSi2 even if it makes the front face of the film 13 deeper than the 
junction depth of an impurity diffused layer 16. It can prevent that a layer 19 contacts the Si substrate 
1 1 directly, and leakage current flows through this contact section. Therefore, the front face of an 
impurity diffused layer 18 is further made large, and it is TiSi2. The width of face of a layer 19 can also 
be expanded further, can make still lower sheet resistance of an impurity diffused layer 18, and can raise 
engine performance, such as current actuation capacity, further. 

[0024] Moreover, at the above operation gestalt, it is TiSi2 as a silicide layer to the front face of an 
impurity diffused layer 18 and the polycrystal Si film 15. Although the layer 19 is formed, they are silicide 
layers, such as Co, nickel, and Pt, TiSi2 You may form instead of a layer 19 and a silicide layer may be 
formed only in the front face of an impurity diffused layer 18. 

[0025] Moreover, although the above operation gestalt applies this invention to the MOS transistor of 
LDD structure, and its manufacture, this invention is applicable also to a semiconductor device other 
than the MOS transistor and MOS transistor of non-LDD structure, and its manufacture. 
[0026] 

[Effect of the Invention] In the semiconductor device of claim 1, since the width of face of the 
compound layer with the same width of face of a component active region currently formed on the 
surface of the impurity diffused layer but is wide, the sheet resistance of an impurity diffused layer is 
low, and the engine performance is high. 

[0027] by the manufacture approach of the semiconductor device of claim 2, since the front face of the 
compound layer formed on the surface of an impurity diffused layer becomes low toward the front face 
of the insulator layer in a component isolation region in the boundary section with a component isolation 
region, even when the width of face of a component active region is the same, the width of face of a 
compound layer is wide, and a semiconductor device with the low sheet resistance of an impurity 
diffused layer and the high engine performance can be manufactured. 

[0028] by the manufacture approach of the semiconductor device of claim 3, since a production process 
does not increase even if it makes the front face of the insulator layer in a component isolation region 


lower than the top face of a component active region, even when the width of face of a component 
active region is the same, the width of face of a compound layer is wide, and a semiconductor device 
with the low sheet resistance of an impurity diffused layer and the high engine performance can be 
manufactured by low cost. 

[0029] since an impurity diffused layer can be formed also in the component active region of the 
boundary section with a component isolation region by the manufacture approach of the semiconductor 
device of claim 4 even if it enlarges the level difference of the top face of a component active region, 
and the front face of the insulator layer in a component isolation region, even when the width of face of 
a component active region is the same — a compound layer — width of face is still wider and a 
semiconductor device with the still lower sheet resistance of an impurity diffused layer and the still 
higher engine performance can be manufactured. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the sectional side elevation showing the manufacture approach of 1 operation gestalt 
this invention in order of a process. 

[Drawing 2] It is the sectional side elevation showing the manufacture approach of the 1 conventional 

example of this invention in order of a process. 

[Drawing 3] It is a graph for explaining the thin line effectiveness. 

[Description of Notations] 

13 Si02 Film 15 Polycrystal Si Film 

18 Impurity Diffused Layer 19 TiSi2 Layer 
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□ BLACK BORDERS 

^IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

Pf COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

J^LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 


